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Lampiran 1. Syarat Mutu Bir Pilsener dan Syarat Mutu Bir (SNI 7388:2009) 
Tabel 10. Syarat Mutu Bir Pilsener  
 
No Kriteria Uji Persyaratan 
1.  Original Gravity (ºPlato) 11,2-14,7 
2. Apparent Extract/Final Gravity (ºPlato) 3,1-4,6 
3. Alcohol (v/v%) 4,9-6,0 
4. Hops Bitterness (International Bitterness 
Units (IBU)) 
25-40 
5. Color (European Brewery Convention 
(EBC)) 
6-12 
6. Clarity Penampilan bir jernih 
7. Aroma dan Flavor Medium 
8. Karakteristik Fermentasi Dimethyl Sulfide (DMS),  fruity esters 
dan tidak boleh ada diacetyl 
Sumber: Dufour & Mellote (1992) 
Tabel 11. Syarat Mutu Bir (SNI 7388:2009) 
 
No Kriteria Uji Satuan Persyaratan 
1.  Keadaan : Bau dan Rasa  Normal/khas 
2. Etil alkohol %v/v 0,5-8 
3. Metil alkohol %v/v Maks. 0,01 
4. Cemaran logam mg/kg  
 a. Arsenik (As)  Maks. 0,10 
 b. Timbal (Pb)  Maks. 0,20 
 c. Raksa (Hg)  Maks. 0,30 
 d. Kadmium (Cd)  Maks. 0,20 
5. Cemaran Mikroba   
 a. Angka Lempeng Total  Koloni/mL 2×102  
 b. Bakteri coliform APM/mL 20 
 c. Escherichia coli APM/mL <3 
 d. Salmonella sp.  Negatif/25 mL 
 e. Staphylococcus aureus  Negatif /mL 
 f. Kapang Koloni/mL 1×102  








Lampiran 2. Perhitungan jumlah yeast yang digunakan untuk fermentasi melalui 
metode Total Plate Count (TPC) dengan media Malt Extract Agar (MEA) 
 



























































Lampiran 4. Analisa Etanol dengan Alkoholmeter 
 
Sampel 
F1 F2 F3 F4 
    
Keterangan:  
F1 = minuman fermentasi (bir) dengan formulasi 100% malt : 0% sorgum   
F2 = minuman fermentasi (bir) dengan formulasi 90% malt : 10% sorgum  
F3 = minuman fermentasi (bir) dengan formulasi 80% malt : 20% sorgum  



































Lampiran 5. Alat Fermentor  
 
Sampel 
F1 F2 F3 F4 
    
Keterangan:  
F1 = fermentor berisi minuman fermentasi (bir) dengan formulasi 100% malt : 0% sorgum   
F2 = fermentor berisi minuman fermentasi (bir) dengan formulasi 90% malt : 10% sorgum  
F3 = fermentor berisi minuman fermentasi (bir) dengan formulasi 80% malt : 20% sorgum  

























Lampiran 6. Hasil Seleksi Sensori dari Jawaban Panelis pada Google Form 
 
No Tahap Pertanyaan Jawaban 
1 Berapakah umur anda? 
 
Jawaban dari 147 panelis 
 








Jawaban dari 147 panelis 
 












Jawaban dari 132 panelis 







4 Apakah jenis minuman 
beralkohol yang Anda 
sukai? 
Jawaban dari 42 panelis 
 
5 Apa ciri bir yang Anda 
ketahui? 
Jawaban dari 34 panelis 

















Lampiran 7. Scoresheet Sensori 
 
UJI RANKING HEDONIK 
Nama panelis :      Tanggal : __Oktober 2019 
Jenis kelamin : 
Produk : Bir malt dan sorgum 
Instruksi: 
Berkumur-kumurlah dulu dengan menggunakan air mineral yang telah disediakan 
sebelum dan sesudah menguji sampel. Dihadapan Anda terdapat sampel bir. Cicipilah 
setiap sampel lalu berikan nilai sesuai dengan tingkat kesukaan Anda pada parameter 
warna, aroma, rasa, dan overall dari bir tersebut. Penilaian dilakukan mulai dari sisi kiri 
ke sisi kanan. Berilah nilai dari kisaran 1 (paling tidak disukai) hingga 4 (paling disukai). 
NILAI TIDAK BOLEH SAMA untuk sampel yang berbeda. 
Parameter 
Kode Sampel 
    
Warna     
Aroma     
Rasa     
Overall     
Apa Aftertaste yang anda rasakan pada setiap sampel (jika ada)? Aftertaste adalah rasa 
yang tertinggal di mulut setelah mencicipi bir. 
Parameter 
Kode Sampel 
    








































No. Analisa Gambar  









  Kekeruhan 
 
   Turbidimeter TB1 Velp Scientifica 
 





Refractometer HI 96801 
 





Analytics Lab 845 







Lampiran 10. Pengolahan Data Analisa Fisik dan Kimia  
1. Warna 
 
Tests of Normality 
 
Kolmogorov-Smirnova Shapiro-Wilk 
Statistic Df Sig. Statistic df Sig. 
L_warna_chroma ,234 24 ,002 ,805 24 ,000 
a. Lilliefors Significance Correction 
 
Test of Homogeneity of Variances 
 Levene Statistic df1 df2 Sig. 
L_warna_chroma Based on Mean ,396 3 20 ,757 
Based on Median ,128 3 20 ,942 
Based on Median and with 
adjusted df 
,128 3 15,735 ,942 
Based on trimmed mean ,283 3 20 ,837 
 
ANOVA 
L_warna_chroma   
 Sum of Squares df Mean Square F Sig. 
Between Groups 1,381 3 ,460 ,047 ,986 
Within Groups 196,314 20 9,816   





Tests of Normality 
 
Kolmogorov-Smirnova Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
Turbiditas ,211 15 ,072 ,862 15 ,026 







Test of Homogeneity of Variances 
 Levene Statistic df1 df2 Sig. 
a_warnachroma Based on Mean ,608 3 20 ,617 
Based on Median ,246 3 20 ,863 
Based on Median and with 
adjusted df 
,246 3 12,672 ,862 






a_warnachroma   
 Sum of Squares df Mean Square F Sig. 
Between Groups ,072 3 ,024 ,437 ,729 
Within Groups 1,102 20 ,055   
Total 1,174 23    
 
a_warnachroma 
Duncana   
Formulasi N 
Subset for alpha 
= 0.05 
1 
Kontrol 6 ,9683 
80% 6 ,9811 
70% 6 1,0450 
90% 6 1,1056 
Sig.  ,365 
Means for groups in homogeneous subsets 
are displayed. 
a. Uses Harmonic Mean Sample Size = 
6,000. 
 
Tests of Normality 
 
Kolmogorov-Smirnova Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
b_warnachroma ,138 24 ,200* ,974 24 ,757 
*. This is a lower bound of the true significance. 
 
Duncana   
Formulasi N 
Subset for 
alpha = 0.05 
1 
Kontrol 6 24,0661 
70% 6 24,1106 
90% 6 24,3878 
80% 6 24,6633 
Sig.  ,766 
Means for groups in homogeneous 
subsets are displayed. 






Test of Homogeneity of Variance 
 Levene Statistic df1 df2 Sig. 
b_warnachroma Based on Mean 1,528 3 20 ,238 
Based on Median ,950 3 20 ,435 
Based on Median and with 
adjusted df 
,950 3 15,807 ,440 
Based on trimmed mean 1,496 3 20 ,246 
 
ANOVA 
b_warnachroma   
 Sum of Squares df Mean Square F Sig. 
Between Groups ,290 3 ,097 ,094 ,963 
Within Groups 20,635 20 1,032   
Total 20,925 23    
 
 
Tests of Normality 
 
Kolmogorov-Smirnova Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
warna_spektro ,272 24 ,100 ,798 24 ,000 
a. Lilliefors Significance Correction 
 
ANOVA 
warna_spektro   
 Sum of Squares df Mean Square F Sig. 
Between Groups 71,884 3 23,961 1693,685 ,000 
Within Groups ,283 20 ,014   
Total 72,167 23    
b_warnachroma 
Duncana   
formulasi N 
Subset for alpha 
= 0.05 
1 
80% 6 -,7817 
90% 6 -,6456 
kontrol 6 -,5850 
70% 6 -,4772 
Sig.  ,640 
Means for groups in homogeneous subsets 
are displayed. 
















Warna Sampel pada Hari ke-9 dibandingkan dengan Bir Komersial 
Tests of Normality 
 
Kolmogorov-Smirnova Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
Warna_Spektro ,207 15 ,084 ,891 15 ,069 
a. Lilliefors Significance Correction 
 
Warna_Spektro 
Duncana   
Sampel N 
Subset for alpha = 0.05 
1 2 3 4 5 
Bir_Komersial 3 8,2083     
70% 3  9,8933    
80% 3   10,3667   
90% 3    12,0375  
Kontrol 3     14,4725 
Sig.  1,000 1,000 1,000 1,000 1,000 
Means for groups in homogeneous subsets are displayed. 
a. Uses Harmonic Mean Sample Size = 3,000. 
 
2. Kekeruhan 




Statistic df Sig. Statistic df Sig. 
kekeruhan ,097 108 ,014 ,977 108 ,059 






Duncana   
formulasi N 
Subset for alpha = 0.05 
1 2 3 4 
70% 6 10,0942    
80% 6  10,3154   
90% 6   12,0421  
kontrol 6    14,4146 
Sig.  1,000 1,000 1,000 1,000 
Means for groups in homogeneous subsets are displayed. 





Test of Homogeneity of Variances 
 Levene Statistic df1 df2 Sig. 
kekeruhan Based on Mean 1,699 3 104 ,172 
Based on Median ,626 3 104 ,600 
Based on Median and with 
adjusted df 
,626 3 81,729 ,600 
Based on trimmed mean 1,532 3 104 ,211 
ANOVA 
kekeruhan   
 Sum of Squares df Mean Square F Sig. 
Between Groups 2,311 3 ,770 ,815 ,488 
Within Groups 98,332 104 ,946   
Total 100,643 107    
 
kekeruhan 
Duncana   
formulasi N 
Subset for alpha 
= 0.05 
1 
90% 27 1,9793 
80% 27 2,0748 
70% 27 2,2293 
kontrol 27 2,3622 
Sig.  ,192 
Means for groups in homogeneous subsets 
are displayed. 
a. Uses Harmonic Mean Sample Size = 
27,000. 
 
Turbiditas Sampel pada Hari ke-9 dibandingkan dengan Bir Komersial 
 
Tests of Normality 
 
Kolmogorov-Smirnova Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
Turbiditas ,211 15 ,072 ,862 15 ,026 









Duncana   
Sampel N 
Subset for alpha 
= 0.05 
1 
70% 3 1,1467 
80% 3 1,1700 
90% 3 1,2567 
Bir Komersial 3 1,5700 
Kontrol 3 1,6733 
Sig.  ,297 
Means for groups in homogeneous subsets are 
displayed. 
a. Uses Harmonic Mean Sample Size = 3,000. 
3. Kandungan Gula 
Tests of Normality 
 
Kolmogorov-Smirnova Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
kandungangula ,166 132 ,000 ,869 132 ,000 
a. Lilliefors Significance Correction 
 
Test of Homogeneity of Variance 
 Levene Statistic df1 df2 Sig. 
brix Based on Mean ,391 3 128 ,760 
Based on Median ,643 3 128 ,589 
Based on Median and with 
adjusted df 
,643 3 124,055 ,589 
Based on trimmed mean ,525 3 128 ,666 
ANOVA 
brix   
 Sum of Squares df Mean Square F Sig. 
Between Groups 42,340 3 14,113 10,915 ,000 
Within Groups 165,508 128 1,293   













Duncana   
formulasi N 
Subset for alpha = 0.05 
1 2 3 
70% 33 7,8317   
80% 33 8,0621 8,0621  
90% 33  8,5585  
kontrol 33   9,3096 
Sig.  ,412 ,079 1,000 
Means for groups in homogeneous subsets are displayed. 
a. Uses Harmonic Mean Sample Size = 33,000. 
 
Kandungan Gula Sampel pada Hari ke-9 dibandingkan dengan Bir Komersial 
 
Tests of Normality 
 
Kolmogorov-Smirnova Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
Brix ,254 15 ,010 ,828 15 ,009 




Tests of Normality 
 
Kolmogorov-Smirnova Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
pH ,079 108 ,091 ,913 108 ,000 
a. Lilliefors Significance Correction 
 
Brix 
Duncana   
Sampel N 
Subset for alpha = 0.05 
1 2 3 
Bir Komersial 3 4,9667   
70% 3  7,1600  
80% 3  7,2867  
90% 3  7,4767  
Kontrol 3   8,2867 
Sig.  1,000 ,213 1,000 
Means for groups in homogeneous subsets are displayed. 





Test of Homogeneity of Variance 
 Levene Statistic df1 df2 Sig. 
pH Based on Mean ,905 3 104 ,442 
Based on Median ,893 3 104 ,448 
Based on Median and with 
adjusted df 
,893 3 72,705 ,449 
Based on trimmed mean ,995 3 104 ,398 
 
ANOVA 
pH   
 Sum of Squares df Mean Square F Sig. 
Between Groups ,101 3 ,034 ,867 ,461 
Within Groups 4,037 104 ,039   























Duncana   
formulasi N 
Subset for alpha 
= 0.05 
1 
70% 27 4,9110 
80% 27 4,9174 
90% 27 4,9400 
kontrol 27 4,9889 
Sig.  ,191 
Means for groups in homogeneous subsets 
are displayed. 
a. Uses Harmonic Mean Sample Size = 
27,000. 
 
Tests of Normality 
 
Kolmogorov-Smirnova Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
Turbiditas ,211 15 ,072 ,862 15 ,026 








Duncana   
Sampel N 
Subset for alpha = 0.05 
1 2 
Bir Komersial 3 4,3900  
80% 3 4,4967 4,4967 
70% 3 4,7633 4,7633 
90% 3 4,7767 4,7767 
Kontrol 3  4,8800 
Sig.  ,061 ,063 
Means for groups in homogeneous subsets are displayed. 
a. Uses Harmonic Mean Sample Size = 3,000. 
5. Fermentation Speed 
Tests of Normality 
 
Kolmogorov-Smirnova Shapiro-Wilk 
Statistic Df Sig. Statistic df Sig. 
Fermentation_speed ,171 12 ,200* ,935 12 ,431 
*. This is a lower bound of the true significance. 
a. Lilliefors Significance Correction 
ANOVA 
Fermentation_speed   
 Sum of Squares Df Mean Square F Sig. 
Between Groups ,052 3 ,017 3,016 ,094 
Within Groups ,046 8 ,006   
Total ,098 11    
 
Fermentation_speed 
Duncana   
Rasio N 
Subset for alpha = 0.05 
1 2 
100% : 0% 3 ,5100  
80% : 20% 3 ,6300 ,6300 
90% : 10% 3 ,6533 ,6533 
70% : 30% 3  ,6833 
Sig.  ,057 ,432 
Means for groups in homogeneous subsets are 
displayed. 






Lampiran 11. Pengolahan Data Analisa Sensori 
ANOVA 
Fermentation_speed   
 Sum of Squares Df Mean Square F Sig. 
Between Groups ,052 3 ,017 3,016 ,094 
Within Groups ,046 8 ,006   





































 formulasi N Mean Rank 
warna 70% 29 48,00 
80% 29 58,00 
90% 29 58,00 
100% 29 70,00 
Total 116  
Test Statisticsa,b 
 warna 
Kruskal-Wallis H 6,646 
Df 3 
Asymp. Sig. ,084 
a. Kruskal Wallis Test 
b. Grouping Variable: formulasi 
 
Ranks 
 formulasi2 N Mean Rank 
aroma 70% 30 53,50 
80% 30 66,50 
90% 30 63,50 
kontrol 30 58,50 
Total 120  
Test Statisticsa,b 
 aroma 
Kruskal-Wallis H 2,592 
Df 3 
Asymp. Sig. ,459 
a. Kruskal Wallis Test 
b. Grouping Variable: formulasi2 
Ranks 
 formulasi2 N Mean Rank 
rasa 70% 30 53,07 
80% 30 55,98 
90% 30 69,00 
kontrol 30 63,95 
Total 120  
Test Statisticsa,b 
 rasa 
Kruskal-Wallis H 4,226 
df 3 
Asymp. Sig. ,238 
a. Kruskal Wallis Test 
b. Grouping Variable: formulasi2 
Ranks 
 formulasi2 N Mean Rank 
overall 70% 30 52,50 
80% 30 58,50 
90% 30 65,50 
kontrol 30 65,50 
Total 120  
Test Statisticsa,b 
 overall 
Kruskal-Wallis H 3,120 
df 3 
Asymp. Sig. ,373 
a. Kruskal Wallis Test 
b. Grouping Variable: formulasi2 
74 
  
 
 
 
 
